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INHALER FOR PREPARATIONS IN POWDER FORM 
Technical Field 

The present invention relates to an inhaler for preparations in powder 
form. Preferably, the present inhaler is a single-dose inhaler. 
5 Background Art 

Single-dose inhalers for preparations in powder form are known 
which use capsules, each of which contains a dose of preparation. The 
capsules are inserted individually in an inhaler, which in different manners 
allows to break up the capsule and make the dose of preparation in powder 

10 form available for inhaling. 

Inhalers of this type are known which are constituted by a container 
that comprises an inhaling duct, which is connected to a chamber for 
accommodating a capsule that encloses a drug to be inhaled. Means for 
breaking the capsule are associated with the containment chamber, are 

15 arranged respectively at the ends of the containment chamber and are 
substantially constituted by two piercing elements, provided respectively 
with contrast springs and with a certain number of prongs, which can 
penetrate, by applying pressure thereto with the fingers, into said 
containment chamber. At this point, the powder can exit from the capsule 

20 and be inhaled. 

Inhalers of this type have several drawbacks. First of all, they are 
composed of a relatively large number of components, in view of the 
presence of the piercing prongs, of the springs and of the ends needed to 
operate the piercing elements. Some, of these components perform a relative 

25 motion with respect to the container, and therefore malfunctions or 
jammings are possible. Moreover, these components require accurate 
assembly operations in order to be able to operate correctly, and these 
operations entail an increase in the costs of the inhaler, causing single-use 
application of the inhaler to be inadvisable. 

30 An improvement to described inhalers has been proposed in a patent 
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application filed by this same Applicant. The inhaler disclosed in said patent 
application is provided with a main body, which has an inhaling channel, to 
which a secondary body is rotationally coupled, said secondary body 
comprising a receptacle in which the capsules that contain the preparation in 
5 powder form are inserted individually. The secondary body can rotate 
between an open position, in which the receptacle can be accessed from 
outside in order to insert the capsules, and a closed position, in which the 
receptacle is connected to the inhaling channel. The inhaler is also provided 
with cutting means, which are suitable to cut a portion that protrudes from 
10 the receptacle of the capsule during the rotation of the secondary body from 
the open position to the closed position, so that the contents of the capsule 
pour into the inhaling duct. 

An inhaler of this type, while being cheaper, more functional and 
reliable than inhalers of other kinds, owing to its configuration, is not 

15 intended for single-use application, since it does not comprise a receptacle 
or reservoir that is suitable to contain a dose of preparation as loose powder, 
i.e., not enclosed in a capsule, to be released at the time of use. 
Disclosure of the Invention 

The aim of the present invention is to provide an inhaler for 

20 preparations in powder form that allows to overcome the limitations of the 
background art, particularly one which includes the functions of a capsule, 
in order to contain a dose of preparation in powder form until it is inhaled, 
and of an inhaler, so as to allow to inhale the dose of preparation in powder 
form that it contains. 

25 One advantage of the proposed inhaler is that it is extremely simple, 

cheap and reliable. 

Another advantage of the inhaler is that it is conveniently suitable for 
single-use application, since it is extremely easy to insert and close a dose of 
preparation in powder form inside the inhaler and to release said dose for 
30 inhaling. 
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Brief description of the Drawings 

Further characteristics and advantages of the invention will become 
better apparent from the following detailed description of an inhaler for 
preparations in powder form, given hereinafter with reference to the 
5 accompanying drawings, provided by way of non-limiting example, 
wherein: 

Figures 1 and 2 are two sectional views of an inhaler according to the 
present invention, arranged in two different operating configurations; 

Figure 3 is a perspective view of the inhaler of Figures 1 and 2; 
10 Figure 4 is an exploded view of the inhaler of Figure 3. 

Ways of carrying out the Invention 

With reference to the figures, which illustrate a preferred embodiment 
of the invention, an inhaler for preparations in powder form according to the 
present invention comprises a first body 2, which is provided with an 
15 inhaling channel 3, and a second body 4, which is provided with at least one 
reservoir 6, which is open outward and is preset to contain a dose of 
preparation in powder form. The first body 2 is associated with the second 
body 4 and can move with respect to the second body 4 between a first 
position, at which it closes the reservoir 6, and a second position, at which 
20 at least one connection is open between the reservoir 6 and the inhaling 
channel 3, making the dose of preparation in powder form available for 
inhaling. 

In a preferred embodiment, shown in the accompanying figures, the 
first body 2 has a longitudinal axis x, about which it preferably has an 
25 axially symmetrical shape. At least one portion of the first body 2 is 
furthermore preferably cylindrical. 

The first body 2 is provided longitudinally with a through inhaling 
channel 3. The inhaling channel 3 is provided with at least one lateral outlet 
3c, the longitudinal extension of which is perpendicular to the longitudinal 
30 axis x of the first body 2, and has, at its ends, a first outlet 3a and a second 
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outlet 3b, which are arranged approximately at right angles to the 
longitudinal axis x of the first body 2. The inhaling channel 3 preferably 
also is axially symmetrical about the longitudinal axis x of the first body 2, 
so that the first body 2 substantially assumes the shape of a tubular element 
5 through the side wall of which, in the portion where the first body 2 is 
cylindrical, the lateral outlet 3c is provided In a preferred embodiment, the 
lateral outlet 3c and the second outlet 3b of the inhaling channel 3 form a 
single opening, which lies between the end at which the second outlet 3b is 
arranged and the portion of the lateral surface of the first body 2 on which 

10 the lateral outlet 3c is provided. 

The second body 4 is provided with a receptacle 5, in which the first 
body 2 is inserted at least for the part of its longitudinal extension on which 
the lateral outlet 3c is provided. Preferably, the receptacle 5 is cylindrical 
and is shaped complementarity with, respect to the cylindrical portion of the 

15 first body 2. The end of the first body 2 at which the second outlet 3b of the 

inhaling channel 3 is arranged is in contact with an end wall 5b of the 

receptacle 5, which is perpendicular to the longitudinal axis x. 

* 

The second body 4 is provided with the reservoir 6, which is preset 
for containing a dose of preparation in powder form. The reservoir 6 is open 

20 toward the receptacle 5 and is shaped like a cylindrical chamber, the 
longitudinal axis of which is perpendicular to the longitudinal axisx of the 
first body 2 and the opening of which is provided in a lateral wall of the 
receptacle 5. In a constructive solution that is not shown and is suitable for 
multi-dose use of the inhaler, the second body 4 can be provided with a 

25 plurality of reservoirs 6, which are mutually separated by a specific angular 
pitch, each reservoir being open toward the receptacle 5. 

The first body 2 can rotate about its own longitudinal axis x with 
respect to the second body 4 between a first position, at which the lateral 
outlet 3 c of the inhaling channel 3 does not face the opening of the reservoir 

30 6 and the reservoir 6 is not connected to the inhaling channel 3, and a 
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second position, at which the lateral outlet 3c of the inhaling channel 3 faces 
the opening of the reservoir 6 and the reservoir 6 is connected to the 
inhaling channel 3. When the first body 2 is turned into the second position, 
the preparation in powder form contained in the reservoir 6 flows into the 
5 inhaling channel 3, passing through the lateral outlet 3c, which faces the 
opening of the reservoir 6. The two end positions of the rotation of the first 
hody 2 with respect to the second body 4 are formed by way of retention 
surfaces 11 of a known type, which are only partially visible in the 
accompanying figures. The retention surfaces 11 are associated with the 

10 outer surface of the first body 2 and with the internal surface of the 
receptacle 5, and are constituted by the end surfaces of two circular arcs that 
span a right angle and are concentric with respect to the longitudinal axis jc 
of the first body 2. The retention surfaces 11 are preset to mutually abut in 
pairs at the two end positions of the rotation of the first body 2 with respect 

15 to the second body 4. In the multiple-dose embodiment, the second body 4 
can rotate between a larger number of positions at which it opens in 
succession the connections between the reservoirs 6 and the inhaling 
channel 3. 

The second body 4 is provided with a through channel 7, which has a 
20 first outlet 7a, which is arranged at the end wall 5b of the receptacle 5, and a 
second outlet 7b, which is arranged on the outer surface of the second body 
4. The first outlet 7a of the through channel 7 is arranged in a position in 
which it faces the second outlet 3b of the inhaling channel 3, at least at the 
second position of the first body 2. At least in said second position of the 
25 first body 2, the through channel 7 and the inhaling channel 3 form together 
a single duct. The through channel 7 is substantially the "air intake" of the 
inhaler: the user aspirates the preparation from the first outlet 3a of the 
inhaling channel 3, drawing air from outside through the second outlet 7b of 
the through channel 7. The preparation in powder form, by falling from the 
30 reservoir 6 into the inhaling channel 3 through the lateral outlet 3b, lies 
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therefore in an intermediate point of the duct formed together by the 
inhaling channel 3 and by the through channel 7 and is therefore fully struck 
by the stream of air generated by the suction produced by the user. 

The inhaling channel 3 has at least one first protrusion 8, which 
5 protrudes transversely with respect to the longitudinal axis x of the first 
body 2 from the lateral surface of the inhaling channel 3 toward the inside 
of the inhaling channel 3. Further, the inhaling channel 3 has at least one 
second protrusion 9, which protrudes transversely to the longitudinal axis x 
of the first body 2 from the lateral surface of the inhaling channel 3 toward 
10 the inside of the inhaling channel 3. The second protrusion 9 is spaced with 
respect to the first protrusion 8 toward the longitudinal axis x of the first 
body 2 and is arranged opposite, relative to the first protrusion 8, with 
respect to a central plane of the inhaling channel 3. The protrusions 8, 9 
form two obstacles for the stream of air along the inhaling channel 3 
15 produced by the suction performed by the user. The particles of preparation 
in powder form entrained by the air stream are forced to strike the 
protrusions 8, 9, disaggregating and breaking up from any larger 
agglomerations. 

In order to avoid stagnation of particles, the protrusions 8, 9 have at 
20 least one surfiice that is inclined and blended with the lateral surface of the 
inhaling channel 3. Said surfaces that are inclined and blended with the 
lateral surface of the inhaling channel 3 are directed toward the second 
outlet 3b of the inhaling channel 3, so that the particles of the preparation in 
powder form, by striking said surfaces, are free to slide thereon, entrained 
25 by the stream of air generated by the suction of the user. 

The second body 4 is provided with a through hole 10, which faces 
the opening of the reservoir 6. The hole 10 can be used conveniently in 
order to introduce the preparation in powder form in the reservoir 6 before 
the first body 2 is inserted in the receptacle 5 of the second body 4. 
30 Introduction of the preparation in the reservoir 6. and insertion of the first 
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body 2 in the receptacle 5 can occur in a sterile environment, so that the 
inhaler, which contains a preset dose of preparation, can, in the same sterile 
environment, be enclosed in a sterile package and used as a single-use 
device. 

5 The inhaler according to the present invention achieves important 

advantages. 

First of all, it comprises substantially just two components, i.e., the 
first body 2 and the second body 4, the assembly of which is moreover 
extremely simple. Accordingly, the inhaler has a distinctly low cost and is 
10 practically free from risks of jamming or malfunction, being particularly 
advantageous for single-use application. Perfect suitability for single-use 
application is determined by the presence of the reservoir 6 and by its 
position with respect to the lateral outlet 3c of the inhaling channel 3: when 
the first body 2 is in the first position with respect to the second body 4, the 
15 dose of preparation in powder form contained inside the reservoir 6 is in 
fact perfectly sealed with respect to the outside, becoming available for 
inhaling only following the rotation of the first body 2 into the second 
position. Moreover, since the drug is inside the inhaling channel and inside 
the air stream drawn by the suction of the user, the capsule with the inhaler 
20 gives user assurance that the dose of preparation is taken in full, since said 
dose is entrained effectively by the stream of suction air. By virtue of this 
characteristic, the inhaler can be kept in a substantially horizontal position 
during inhaling. In this position, the longitudinal axis of the inhaling 
channel is aligned with the mouth of the user, allowing the aspirated drug to 
25 reach directly the trachea without stopping on the internal parts of the 
mouth. 

The disclosures in Italian Patent Application No. MO2004A000060 
from which this application claims priority are incorporated herein by 
reference. 



